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Abstract
Companies are increasingly adopting so-called Environmental Management Systems (EMS), which can
trigger and support them to act more sustainably. However, there are incomplete and inconsistent findings
regarding the complex relations between EMS, environmental performance, and financial performance.
Therefore, we analyze these relations for the STOXX600 companies by applying panel data regression. It is
likely that companies with a certified EMS experience higher environmental performance and financial
performance in the future. Moreover, it is expected that the latter effect is due to a direct positive effect of
EMS on financial performance as well as a mediation effect through environmental performance. In the
light of companies' role in combating climate change, this study contributes towards a more comprehensive
and conclusive understanding regarding the impact and benefits of environmental performance and EMS.
Keywords: Environmental Sustainability, Green IS, Environmental Management System, Environmental
Performance, Financial Performance, Panel Data Analysis
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Introduction
According to the Carbon Disclosure Project, only 100 companies are responsible for 71% of global
greenhouse gas emissions (Griffin 2017), which underscores the important role companies play in
combating climate change.
It has been argued that the information systems (IS) discipline has the responsibility and the opportunity
to make a contribution to resolving these urgent environmental sustainability issues (Watson et al. 2010;
Vom Brocke et al. 2013). Therefore, green information systems (Green IS) – as a subfield of the IS discipline
– investigate how technology-based systems can support environmental sustainability (Loeser et al. 2017;
Watson et al. 2010). More specifically, Green IS integrate “[…] people, processes, software and information
technologies to support individual, organizational, or societal goals” (Watson et al. 2010, p. 24). In general,
the effects of Green IS can be summarized in three categories (Kranz et al. 2015; Henkel and Kranz 2018):
(1)
Firstly, information technology (IT) itself can contribute to environmental sustainability by
reducing its negative environmental impacts.
(2)
Secondly, enabling effects of Green IS in other sectors (e.g., logistics, manufacturing) can help
societies and organizations operate more eco-efficiently by enabling more sustainable business operations.
(3)
And lastly, systemic effects of Green IS can change economic structures and behaviors in the
medium- and long-term towards more eco-sustainable practices (i.e., eco-effectiveness).
Overall, a major aim of Green IS is to mitigate environmental impacts by helping organizations and
individuals make more environmentally sustainable decisions (Loeser et al. 2017) and supporting and
triggering sustainable business processes and work practices (Watson et al. 2010; Loeser et al. 2017).
To minimize the influence of their activities on the environment, numerous companies have already
adopted Environmental Management Systems (EMS) (ISO 2019; Sroufe 2003). An EMS is a "formal system
and database which integrates procedures and processes for the training of personnel, monitoring,
summarizing, and reporting of specialized environmental performance information to internal and external
stakeholders" (Melnyk et al. 2003, p. 332). Therefore, EMS can trigger and support an organization in
acting more sustainably.
However, there are inconclusive or contradictory findings on the complex relations between EMS,
environmental performance, and financial performance. For instance, Melnyk et al. (2003) found that a
certified EMS strongly influences the impact of environmental activities on corporate performance. Voinea
et al. (2020) investigated the relation between EMS, environmental and financial performance in Brazil.
Their conclusion is a negative effect of environmental performance on financial performance and a negative
effect of above-average EMS comprehensiveness on financial performance.
Therefore, our research provides a better understanding of the contribution of EMS to organizations'
performance and ultimately to their lower environmental impact.

Theory and Hypotheses
Multiple perspectives and theories have been proposed in the economic literature to capture the
relationship between environmental and financial performance (e.g., Iraldo et al. 2009). In this discussion,
the potential conflict and trade-off between a firm’s competitiveness and its environmental performance
has often been stressed, as environmental investments were seen as additional costs (Walley and Whitehead
1994). On the other hand, it has been argued that improved environmental performance can be a source of
competitive advantage (Porter 1991; Porter and van der Linde 1995). Based on these positions two
specifications of the relationships were proposed: The “traditionalist” view and the “revisionist” view. The
latter assumes a positive relationship between environmental and financial performance implying that an
improvement in environmental performance improves financial performance.
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The majority of studies seems to find a positive relation between EMS certification and environmental
performance (e.g., Melnyk et al. 2003). However, there has also been contrasting empirical evidence (e.g.,
Barla 2007). Nevertheless, according to the ISO 14001 standard, the results of using an EMS are enhancing
environmental performance, fulfilling compliance obligations, and achieving environmental objectives
(ISO 2015). Therefore, we hypothesize the positive relation between EMS and environmental performance
to be a standard expectation.
H1: The implementation and certification of an EMS is positively related to environmental
performance.
Furthermore, we investigate the effect on the different dimensions of environmental performance.
While several studies have shown no significant relation between environmental performance and
profitability, other studies have shown a positive link (see e.g., Russo and Fouts 1997). Theoretically,
improved environmental performance can be a source of competitive advantage due to more efficient
processes, improved productivity, lower costs, and new market opportunities (Porter 1991; Porter and van
der Linde 1995). Klassen and McLaughlin (1996) suggest that improved environmental performance could
improve firms’ financial performance through cost savings and market gains. Based on these arguments,
we expect the effect of environmental performance on financial performance to be positive.
H2: Environmental performance is positively related to financial performance.
To further analyze the relationship between environmental and financial performance, we investigate the
moderating effect of EMS on this relation. Schaltegger and Synnestvedt (2002) argue that not only the level
of environmental performance, but primarily the kind of environmental management affects the economic
outcome. According to them, “[…] to understand and measure the links between environmental protection
and economic success it is crucial to analyse the quality of environmental management with respect to the
range of possibilities for improving the environmental performance in the most economic manner”
(Schaltegger and Synnestvedt 2002, p. 343). Accordingly, we argue that those companies with a certified
EMS have an information advantage that can be leveraged to identify, evaluate, implement, and adjust
opportunities to improve their environmental performance in a more economical way. Hence, we expect
the relationship between environmental and financial performance to be stronger for companies with a
certified EMS.
H3: The implementation and certification of an EMS moderates the relationship between
environmental performance and financial performance.
From a theoretical perspective, EMS certification as an intangible resource (Delmas 2001) can – besides
the improvement of environmental performance – provide economic and competitive opportunities
through operational efficiencies (Porter and van der Linde 1995; Delmas 2001). Many papers highlight
the economic benefits of EMS certification (Boiral et al. 2018). More specifically, financial effects can be
broad including direct effects such cost reductions (e.g., Lo et al. 2012) and indirect effects such as
marketing advantages and enhanced corporate reputation (see Boiral et al. 2018), increased customer
satisfaction and customer loyalty (e.g., Feng and Wang 2016). Based on these two types of effects, we
formulate two hypotheses:
H4: The implementation and certification of an EMS is positively related to financial
performance.
H5: Environmental performance mediates the relationship between EMS certification and
financial performance.

Method and Data
Our empirical analysis employs panel data regression. For that, we collect panel data of the STOXX600
companies from 2013 to 2018 using Refinitiv Eikon which contains the databases Refinitiv Datastream,
Refinitv Worldscope Fundamentals and ESG.
Refinitiv offers longitudinal data on more than 500 environmental, social, and governance (ESG) measures
for 9,000 companies globally, with a history going back to 2002 (Refinitiv 2021). Furthermore, Refinitiv
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summarizes these ESG measures into scores to assess firms' environmental, governance, and social
performance. Thus, we measure companies’ environmental performance with the environmental pillar
score (Dal Maso 2020; Hartmann and Uhlenbruck 2015) which “measures a company's impact on living
and non-living natural systems, including the air, land and water, as well as complete ecosystems. It reflects
how well a company uses best management practices to avoid environmental risks and capitalize on
environmental opportunities in order to generate long term shareholder value” (Refinitiv Eikon 2021). This
score includes the three sub-dimensions emission reduction, environmental innovation, and resource use,
for each of which scores are available. These scores are used in the analysis to investigate the relationships
on a more detailed level.
The dependent variable in our analysis is financial performance, reflected by Tobin’s q. Tobin’s q measures
a firm’s market value relative to the replacement costs of its assets (Lindenberg and Ross 1981). For this
analysis, we rely on Chung and Pruitt’s (1994) formula to approximate Tobin’s q:
𝑇𝑜𝑏𝑖𝑛′ 𝑠 𝑞 =

𝑀𝑉𝐸 + 𝑃𝑆 + 𝐷𝐸𝐵𝑇
𝑇𝐴

with:
MVE: Product of a firm’s closing share price at the end of the year and the number of common stock
shares outstanding;
PS: Liquidating value of the firm’s outstanding preferred stock;
DEBT: value of current liabilities net of current assets, plus the book value of inventories and longterm debt;
TA: book value of total assets (Chung and Pruitt 1994; Bharadwaj et al. 1999).
Based on the data point "ISO 14000 or EMS" which is related to the question: "Does the company claim to
have an ISO 14000 or EMS certification?", we construct a dummy variable that takes the value "1" if the
company has a certified EMS and "0" otherwise. As per this definition, indeed, the usage of IT in this regard
is not necessarily encompassed and measured. However, an integral part of an EMS is the management of
environmental information (see the environmental systems support framework) and so-called
Environmental Management Information Systems (EMIS) – that encompass IT – attempt to support and
simplify this task (El-Gayar and Fritz 2006; Rikhardsson 2001). Thus, EMIS support and exist in relation
to a company-wide EMS (El-Gayar and Fritz 2006).
As control variables, we use industry, company size, financial risk, and ISO9000 implementation.

Contribution
The study contributes towards a clarification of the types of relations, effect sizes, and directions between
EMS, environmental performance, and financial performance – following the suggestions of Melnyk et al.
(2003) to further investigate the direct and indirect relationships between EMS and performance. A more
comprehensive and conclusive understanding of these relationships could clarify the impact and benefits
of EMS and thus be crucial to realizing the potential of such systems. The results are expected to outline
opportunities and implications of reduced environmental impacts for organizational and societal
stakeholders as well as further research.

SIGGreen Pre-ICIS 2021 Workshop, Austin 2021
4

Effect of Environmental Management Systems in Organizations

References
Barla, P. 2007. “ISO 14001 Certification and Environmental Performance in Quebec's Pulp and Paper
Industry,” Journal of Environmental Economics and Management (53:3), pp. 291-306.
Bharadwaj, A. S., Bharadwaj, S. G. and Konsynski, B. R. 1999. “Information Technology Effects on Firm
Performance as Measured by Tobin's q,” Management Science (45:7), pp. 1008-1024.
Boiral, O., Guillaumie, L., Heras‐Saizarbitoria, I. and Tayo Tene, C. V. 2018. “Adoption and Outcomes of
ISO 14001: A Systematic Review,” International Journal of Management Reviews (20:2), pp. 411-432.
Chung, K. H. and Pruitt, S. W. 1994. “A Simple Approximation of Tobin's q,” Financial Management (23:3),
pp. 70-74.
Dal Maso, L., Basco, R., Bassetti, T. and Lattanzi, N. 2020. “Family Ownership and Environmental
Performance: The Mediation Effect of Human Resource Practices,” Business Strategy and the
Environment (29:3), pp. 1548-1562.
Delmas, M. 2001. “Stakeholders and Competitive Advantage: The Case of ISO 14001,” Production and
Operations Management (10:3), pp. 343-358.
El-Gayar, O. F. and Fritz, B. D. 2006. “Environmental Management Information Systems (EMIS) for
Sustainable Development: A Conceptual Overview,” Communications of the Association for
Information Systems (17:34), pp. 756-784.
Feng, T. and Wang, D. 2016. "The Influence of Environmental Management Systems on Financial
Performance: A Moderated-Mediation Analysis, "Journal of Business Ethics (135:2), pp. 265–278.
Griffin, P. 2017. "The Carbon Majors Database," CDP Carbon Majors Report 2017, pp. 1-16.
Hartmann, J. and Uhlenbruck, K. 2015. “National Institutional Antecedents to Corporate Environmental
Performance,” Journal of World Business (50:4), pp. 729-741.
Henkel, C. and Kranz, J. 2018. “Pro-Environmental Behavior and Green Information Systems ResearchReview, Synthesis and Directions for Future Research,” Thirty Ninth International Conference on
Information Systems, San Francisco 2018
Iraldo, F., Testa, F. and Frey, M. 2009. "Is an Environmental Management System Able to Influence
Environmental and Competitive Performance? The Case of the Eco-Management and Audit Scheme
(EMAS) in the European Union," Journal of Cleaner Production (17:16), pp. 1444–1452.
ISO. 2015. "ISO 14001:2015.", (https://www.iso.org/standard/60857.html, accessed February 05, 2022).
ISO. 2019. "ISO Survey 2019.", (https://www.iso.org/the-iso-survey.html, accessed August 19, 2021).
Klassen, R. D. and McLaughlin, C. P. 1996. „The Impact of Environmental Management on Firm
Performance,” Management Science (42:8), pp. 1199-1214.
Kranz, J., Kolbe, L. M., Koo, C. and Boudreau, M. C. 2015. “Smart Energy: Where Do We Stand and Where
Should We Go?” Electronic Markets (25:1), pp. 7–16
Lindenberg, E. B. and Ross, S. A. 1981. „Tobin's q ratio and industrial organization,“ The Journal of
Business (54:1), pp. 1-32.
Lo, C. K., Yeung, A. C. and Cheng, T. C. E. 2012. “The Impact of Environmental Management Systems on
Financial Performance in Fashion and Textiles Industries,” International Journal of Production
Economics (135:2), pp. 561-567.
Loeser, F., Recker, J., Brocke, J. vom, Molla, A. and Zarnekow, R. 2017. "How IT Executives Create
Organizational Benefits by Translating Environmental Strategies into Green IS Initiatives,"
Information Systems Journal (27:4), pp. 503–553.
Melnyk, S. A., Sroufe, R. P. and Calantone, R. 2003. "Assessing the Impact of Environmental Management
Systems on Corporate and Environmental Performance," Journal of Operations Management (21:3),
pp. 329-351.
Porter, M. 1991. “America’s Green Strategy,” Scientific American (264:4), p. 168.
Porter, M. and van der Linde, C. 1995. “Green and Competitive: Ending the Stalemate,” Harvard Business
Review (September/October 1995), pp. 120-134.
Refinitiv. 2021. "Environmental, Social and Governance (ESG) Scores from Refinitiv."
(https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/refinitiv-esgscores-methodology.pdf, accessed September 29, 2021).
Rikhardsson, P. M. 2001. “Corporate Environmental Management and Information Technology,” Eco‐
Management and Auditing: The Journal of Corporate Environmental Management (8:2), pp. 90-99.
Russo, M. V. and Fouts, P. A. 1997. “A Resource-Based Perspective on Corporate Environmental
Performance and Profitability,” Academy of Management Journal (40:3), pp. 534-559.

SIGGreen Pre-ICIS 2021 Workshop, Austin 2021
5

Effect of Environmental Management Systems in Organizations

Schaltegger, S. and Synnestvedt, T. 2002. “The Link Between ‘Green’ and Economic Success:
Environmental Management as the Crucial Trigger Between Environmental and Economic
Performance,” Journal of Environmental Management (65:4), pp. 339-346.
Sroufe, R. 2003. “Effects of Environmental Management Systems on Environmental Management Practices
and Operations,“ Production and Operations Management (12:3), pp. 416-431.
Voinea, C. L., Hoogenberg, B. J., Fratostiteanu, C. and Bin Azam Hashmi, H. 2020. "The Relation Between
Environmental Management Systems and Environmental and Financial Performance in Emerging
Economies," Sustainability (12:13), pp. 5309.
Vom Brocke, J., Watson, R. T., Dwyer, C., Elliot, S. and Melville, N. 2013. “Green Information Systems:
Directives for the IS Discipline,” Communications of the Association for Information Systems (33:30),
pp. 509-520.
Walley, N. and Whitehead, B. 1994. “It’s Not Easy Being Green,” Harvard Business Review (72:3), pp. 4652.
Watson, R. T., Boudreau, M. C., and Chen, A. J. 2010. “Information Systems and Environmentally
Sustainable Development: Energy Informatics and New Directions for the IS Community,” MIS
Quarterly (34:1), pp. 23-38.

SIGGreen Pre-ICIS 2021 Workshop, Austin 2021
6

